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The growing evidence base of childhood obesity prevention and treatment programs 
do not adequately consider how to adapt these programs for children with disabilities. 
We propose a Call to Action for health researchers who conduct studies focused on the 
general population (i.e., without a disability) to work closely with disability researchers 
to adapt their programs (e.g., obesity management, increased physical activity, and 
caregiver training in diet and nutrition) to be relevant to both groups. We refer to this 
approach as inclusion team science. The hope for this Call to Action is that there will 
be greater synergy between researchers who have high levels of expertise in a specialty 
area of health (but little or no knowledge of how to adapt their program for children with 
disabilities) to work more closely with researchers who have a high level of expertise in 
adapting evidence-based health promotion recommendations and strategies for chil-
dren with disabilities. Together, these two areas of expertise will lead to inclusive physical 
activity and nutrition programs for all children.
Keywords: health promotion and disease prevention, community health inclusion, people with disability, evidence-
based practice, guideline and program adaptation
Health-promoting activities have a particularly important value for children with disabilities because 
of their higher rates of sedentary behavior and greater risk of disability-associated secondary health 
conditions (1, 2). Increased physical activity can have an enormous impact on reducing secondary 
conditions and improving the health of children with disabilities (3). Benefits include improvements 
in gross motor function (4, 5), prevention of deconditioning (6), and increased physical independ-
ence (7). These effects are augmented with the presence of good nutrition.
In the current environment, children with disabilities face enormous challenges in acquiring 
health behaviors (i.e., physical activity and nutrition) critical to weight management and optimi-
zation of health. They are much less likely to participate in school and community-based health 
promotion programs, far more likely to be sedentary, and have a poorer nutritional status (8–11). 
Functional limitations associated with a physical or cognitive disability can result in a difficult 
interaction between the child and environment. Inaccessible facilities, lack of transportation to and 
from indoor and outdoor recreation venues, absence of knowledgeable staff who know how to adapt 
FiGUre 1 | current and Future status of community Health inclusion.
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programs, and a general perception/attitude among providers 
that children with disabilities need “specialized” vs. integrated 
services feeds into a culture of isolation and separation (12–14). 
When these barriers are juxtaposed with the lack of interest, 
awareness or understanding among service providers regarding 
how and why they should include children with disabilities in 
mainstreamed health promotion programs, a vicious cycle is 
activated that begins with restricted access to physical activity 
and nutrition education; this leads to a greater number of health 
problems associated with sedentary behavior and poor diet; and 
finally, more health problems result in further isolation from 
peers without disability and a greater vulnerability to early onset 
health disparities (12, 15–17).
As illustrated in Figure  1, health promotion programs for 
the general population of children and specialized programs 
for children with disabilities currently tend to be developed 
and delivered within separate spheres of activity. The left side 
of the figure shows how this parallel structure may result in 
inefficient use of resources and inadvertently promote practices 
and programs that never intersect. While specialized health 
promotion programs for children with disabilities are quite valu-
able in  situations where a child desires or needs to participate 
in sports- or disability-specific opportunities (e.g., wheelchair 
basketball and Special Olympics) to learn and practice specific 
skills, for example, these programs often have limited availability 
and frequency (i.e., many are only offered 1 or 2 days per week). 
There is a pressing need to provide greater amounts of access to 
mainstreamed physical activity and nutrition programs offered 
in schools, healthcare facilities, community-based organizations, 
and outdoor recreation areas. The right side of the figure illus-
trates the potential benefit of a more inclusive framework that 
supports both children with and without disabilities, but does 
not negate the need for specialized programs offered to children 
interested or needing certain services that cannot be provided in 
mainstreamed settings.
A cALL tO ActiON: BUiLDiNG AN 
iNcLUsiON teAM scieNce tHAt 
FOcUses ON eNvirONMeNtAL AND 
PrOGrAM ADAPtAtiON vs. 
reiNveNtiON
To more effectively prevent and control childhood obesity and 
optimize health, the Institute of Medicine (18), Centers for 
Disease Control and Prevention (19), and National Institutes of 
Health have begun to promote multilevel (e.g., family, organiza-
tion, and community), multisector (e.g., family, school, health 
care, community, and policy) approaches that focus on changing, 
not just individual behavior, but also addressing the broader 
sociophysical environment in which children live, learn, eat, and 
play (20). Children with disabilities must be given the opportu-
nity to be included in these initiatives in the same environmental 
ecosystems that children without disabilities use to engage in 
positive health behaviors (e.g., outdoor and indoor play, recrea-
tion and sport; improved nutritional guidance in homes, schools, 
and clinics) in order to gain the same health benefits.
One way to disentangle the separate research agendas in health 
promotion between children with and without disability is to 
encourage adaptation of successful, evidence-based programs 
established for children without disability (often referred to as 
translation research). The Guidelines International Network 
defines guideline adaptation as “the systematic approach to the 
endorsement and/or modification of a guideline(s) produced in one 
cultural and organizational setting for application in a different 
context. Adaptation may be used as an alternative to de novo guide-
line development, e.g., for customizing (an) existing guideline(s) to 
suit the local context.” (21) There are several benefits to guideline 
or program adaptation (22–24): (1) reduces duplication of 
effort while maintaining the validity of evidence-based recom-
mendations, (2) encourages a participative approach involving 
tABLe 1 | An example of GrAiD inclusion recommendations and adapta-
tions for an evidence-based weight management program (BMi2) (26).
Guideline: healthcare providers should include children with disabilities 
in health promotion programs
(1) Inclusion 
recommendation
Healthcare facilities should educate healthcare 
professionals about disability, obesity, and health
(a) Adaptation Offer a training session about disability and the problems 
related to obesity, how to prevent and treat obesity, and 
where to find data on the topic
(2) Inclusion 
recommendation
Healthcare facilities should train healthcare professionals 
about strategies to increase physical activity for children 
with disabilities
(a) Adaptation Educate doctors and RDs about setting appropriate 
physical activity goals for children with disabilities (e.g., 




Healthcare facilities should train healthcare  
professionals about policies supporting the participation 




Health promotion programs should develop and 
disseminate educational materials inclusive of children 
with disabilities representing diverse ethnic and racial 
backgrounds
(a) Adaptation Incorporate inclusive images of children with disabilities 
and terminology representing diverse ethnic and racial 
backgrounds in physical activity and healthy nutrition 
educational materials
(b) Adaptation Provide physical activity and nutrition educational 
materials in accessible, linguistically appropriate formats 
(e.g., larger font, web-accessible, in the preferred 
language)
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key stakeholders in order to foster local ownership of recom-
mendations and promote utilization, (3) ensures consideration 
of (regional and local) contextual factors to improve uptake by 
targeted users, and (4) improves guideline/program quality 
by increasing knowledge and commitment to evidence-based 
principles using reliable methods to ensure quality and validity 
of adapted guidelines/programs and promotes explicitness and 
transparency in documenting recommendations.
A recent methodology has been developed that allows 
researchers and programmers to adapt evidence-based guide-
lines and programs in physical activity and nutrition for adults 
and children with disabilities (25). The tool/method is referred 
to as the GRAIDs Framework, which stands for Guidelines, 
Recommendations, Adaptations Including Disability. The 
GRAIDs Framework is a systematic process for obtaining col-
laborative information from a coalition of experts in the field 
as well as individuals with disabilities and their families. The 
GRAIDs Framework has, thus, far been used to adapt CDC’s 
evidence-based obesity prevention strategies (19) to be inclusive 
of children and adults with disabilities. Utilization of the GRAIDS 
framework has the potential to provide children with disabilities 
and their caregivers with timely and suitable guideline/program 
adaptations for physical activity and nutrition that will afford 
them the ability to actively participate in inclusive programs with 
their non-disabled peers.
ADAPtAtiON eXAMPLe: tHe BrieF 
MOtivAtiONAL iNtervieWiNG 
PrOJect (BMi2)
The BMI2 (Brief Motivational Interviewing to reduce BMI) study 
tested the impact of motivational interviewing (MI) delivered by 
primary care providers and registered dietitians (RD) on pediat-
ric obesity in a non-disabled population (26). The target group 
was parents of overweight children of ages 2–8 years. Forty-two 
practices from the American Academy of Pediatrics, Pediatric 
Research in Office Settings Network were randomly assigned 
to one of the three groups. Group 1 (usual care) measured BMI 
percentile at baseline, 1-year, and 2-year follow-up. Group 2 
(provider only) delivered 4 MI counseling sessions to parents of 
the participating child over 2  years. Group 3 (Provider +  RD) 
delivered 4 provider MI sessions plus 6 MI sessions from a RD. 
The primary outcome was child BMI percentile at 2-year follow-
up. At 2-year follow-up, the adjusted BMI percentile was 90.3, 
88.1, and 87.1 for Group 1, 2, and 3, respectively. The Group 3 
mean was significantly (p =  0.02) lower than Group 1. Mean 
changes from baseline in BMI percentile were 1.8, 3.8, and 4.9 
across Groups 1, 2, and 3. MI delivered by providers and RDs 
(Group 3) resulted in statistically significant reductions in BMI 
percentile.
Adapting the BMi2 Program for children 
with Disabilities
The GRAID Framework was used to develop an inclusive version 
of BMI2 and is comprised of several inclusion recommendations 
and adaptations that relate to providing education and training to 
program staff who are not knowledgeable in working with fami-
lies who have a child with a disability and who may have varying 
levels of physical and cognitive function. A brief example of a 
GRAID developed for the BMI2 program can be found in Table 1. 
Each guideline/program applied to the GRAID Framework has 
a menu of inclusion recommendations and adaptations that 
allow the provider to select the ones that are relevant to their 
local context and need. Adaptations can be tested in an iterative 
nature and, when found effective, can be cataloged for future use 
with other families who have similar needs. A unique feature 
of the adapted guidelines/programs are the inclusion elements, 
print and video resources that are linked to each adaptation and 
offered through the National Center on Health, Physical Activity, 
and Disability (www.nchpad.org). The inclusion elements are 
examples of successful applications of the adaptations in real life 
settings.
BUiLDiNG AN iNcLUsiON teAM  
scieNce tO AvOiD “reiNveNtiNG 
tHe WHeeL”
Concern over the rapidly increasing incidence and prevalence 
of health disparities among people with disabilities (27) has 
produced intense interest among federal agencies in identifying 
evidence-based strategies and practices to prevent or reduce these 
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disparities. Ideally, the “evidence base” from which such guide-
lines or strategies would be derived would consist of rigorously 
conducted empirical studies with appropriate representation of 
all target populations in the data. Unfortunately, there are few 
areas of disability health or rehabilitation research in which the 
sample size and scientific rigor of studies compares favorably with 
that typically found in large scale general population studies.
Federal agencies have recently recognized this deficit and 
increasingly have funding opportunities that call for coordi-
nated teams of investigators with diverse skills and knowledge 
to conduct studies of complex social problems with multiple 
causes and etiologies who can work toward a common health 
goal. In the case of disability, the ideal environment would be to 
target an area of health (e.g., physical inactivity or obesity) that 
would involve two studies: the primary study would be directed 
at the larger target population, which in the case of the BMI2 
study involved children and their families, and the adjunct study 
would address a subgroup of children with disabilities. What this 
would allow for is the interaction of experts in obesity research 
blending with experts in disability who can connect these two 
areas of science.
Toward that end, the hallmark of team science is collaboration 
to address a scientific challenge that leverages the strengths and 
expertise of professionals trained in different fields. This allows 
for such problems to be examined from multiple perspectives, 
ultimately giving rise to comprehensive and integrative solutions 
and minimizing duplication of effort and reinventing the wheel.
Inasmuch as researchers are accustomed to working within 
their respective areas of expertise, consideration must be given 
to the organization, composition, and dynamics of the team. 
Scientific leadership must ensure that all perspectives are equi-
tably included in the design and conduct of the study and that 
the structure and organization of the team facilitates meaning-
ful involvement of all parties. This is especially important for 
teams that engage multiple stakeholders, including community 
members, service providers, and policymakers. Each perspective 
contributes to the team’s ability to achieve a common health goal 
and to foster the translation of study findings to practice and 
policy.
cONcLUsiON
Public health programs and professionals who work in schools, 
fitness and recreation centers, and healthcare facilities must 
recognize the low rates of physical activity participation and 
poor nutrition among people with disabilities and begin to 
develop effective and cohesive strategies to address this prob-
lem. While most of the financial resources in public health have 
been directed at prevention of disease, injury, and disability, 
there is growing recognition among public policy experts that 
prevention of secondary conditions is an equally important 
issue among people with disabilities. Health promotion activi-
ties, especially increased participation in physical activity and 
improved nutrition, can have an enormous positive impact on 
reducing secondary conditions and improving health in children 
with disabilities.
While there will always be a need for specialized research and 
programs targeting specific subgroups (i.e., children with physi-
cal/cognitive disability), a model that begins with inclusion team 
science can serve as the foundation for building a framework 
that uses the successful elements of adaptation (i.e., GRAIDs) for 
promoting inclusion in existing and new programs.
Implementing new evidence-based research findings that are 
in the early stages of development could take years, or perhaps 
decades, to reach application in clinical or community practice 
(28). Use of the GRAIDs Framework in future research and 
programmatic efforts provides a unique opportunity to test 
their utility in mainstreamed health promotion programs and 
build a database of practice-based evidence. Successful adapta-
tions can then be cataloged and scaled to other communities, 
with the intention to keep children with disabilities and their 
family members an integral part of an inclusive, supportive 
community.
AUtHOr cONtriBUtiONs
JR conceived the topic and focus of this article. Both JR and KV 
contributed to the writing and content.
FUNDiNG
The contents of this manuscript were developed under grants 
from the National Institute on Disability, Independent Living, 
and Rehabilitation Research, numbers 90DP0048-01-00 and 
90DP0059-02-00. However, the content does not necessarily 
represent the policy of the Department of Health and Human 
Services, and you should not assume endorsement by the Federal 
Government.
reFereNces
1. Kim J, Greaney ML. Prevalence of physical activity, screen time, and obesity 
among US children by the service type of special health care needs. Disabil 
Health J (2014) 7:318–24. doi:10.1016/j.dhjo.2014.02.005 
2. Simeonsson RJ, McMillen JS, Huntington GS. Secondary conditions in chil-
dren with disabilities: spina bifida as a case example. Ment Retard Dev Disabil 
Res Rev (2002) 8(3):198–205. doi:10.1002/mrdd.10038 
3. Anderson L. Physical activity for children and adults with disabilities: an 
issue of “amplified” importance. Disabil Health J (2010) 3:71–3. doi:10.1016/j.
dhjo.2009.11.004 
4. Johnson CC. The benefits of physical activity for youth with developmental 
disabilities: a systematic review. Am J Health Promot (2009) 23(3):157–67. 
doi:10.4278/ajhp.070930103 
5. Ulrich D, Burghardt AR, Lloyd M, Tiernan C, Hornyak JE. Physical activity ben-
efits of learning to ride a two-wheel bicycle for children with Down syndrome: 
a randomized trial. Phys Ther (2011) 91:1463–77. doi:10.2522/ptj.20110061 
6. Rimmer JH, Schiller W, Chen MD. Effects of disability-associated low energy 
expenditure deconditioning syndrome. Exerc Sport Sci Rev (2012) 40(1):22–9. 
doi:10.1097/JES.0b013e31823b8b82 
7. Rimmer JH. Physical fitness levels of persons with cerebral palsy. Dev Med 
Child Neurol (2001) 43(3):208–12. doi:10.1017/S0012162201000391 
8. Steele CA, Kalins IV, Rossen BE, Biggar DW, Bortolussi JA, Jutai JW. Age-
related health risk behaviors of adolescents with physical disabilities. Soz 
Praventivmed (2004) 49:132–41. doi:10.1007/s00038-004-3056-4 
9. Darrah J, Wessel J, Nearingburg P, O’Connor M. Evaluation of a community 
fitness program for adolescents with cerebral palsy. Pediatr Phys Ther (1999) 
11:18–23. doi:10.1097/00001577-199901110-00004 
5Rimmer and Vanderbom Health Inclusion for Disability
Frontiers in Public Health | www.frontiersin.org August 2016 | Volume 4 | Article 164
10. Rimmer JA, Wang E, Yamaki K, Davis B. Documenting Disparities in Obesity 
and Disability. Austin, TX: SEDL (2009).
11. Evans E, Must A, Anderson SE, Curtin C, Scampini R, Maslin M, et al. Dietary 
patterns and body mass index in children with autism and typically devel-
oping children. Res Autism Spectr Disord (2012) 6:399–405. doi:10.1016/j.
rasd.2011.06.014 
12. Murphy N, Carbone P, Council on Children With Disabilities. Promoting the 
participation of children with disabilities in sports, recreation, and physical 
activities. Pediatrics (2008) 121:1057–61. doi:10.1542/peds.2008-0566 
13. Dunn J, Leitschuh C. Special Physical Education. Dubuque, IA: Kendall/Hunt 
Publishing (2006).
14. Rimmer JH. The conspicuous absence of people with disabilities in public 
fitness and recreation facilities: lack of interest or lack of access? Am J Health 
Promot (2005) 19(5):327–329,ii. doi:10.4278/0890-1171-19.5.327 
15. Rimmer JH, Marques AC. Physical activity for people with disabilities. Lancet 
(2012) 380:193–5. doi:10.1016/S0140-6736(12)61028-9 
16. Rimmer JH, Rowland JL. Physical activity in youth with disabilities: a crit-
ical need in an underserved population. Dev Neurorehabil (2008) 11:141–8. 
doi:10.1080/17518420701688649 
17. Rowland J, Fragala-Pinkham M, Miles C, O’Neil ME. The scope of 
pediatric physical therapy practice in health promotion and fitness for 
youth with disabilities. Pediatr Phys Ther (2015) 27:2–15. doi:10.1097/ 
PEP.0000000000000098 
18. Institute of Medicine. Accelerating Progress in Obesity Prevention: Solving the 
Weight of the Nation. Washington, DC: The National Academies Press (2012).
19. Khan LK, Sobush K, Keener D, Goodman K, Lowry A, Kakietek J, et  al. 
Recommended community strategies and measurements to prevent obesity 
in the United States. MMWR Recomm Rep (2009) 58(RR–7):1–30. 
20. Blanck H, Collins J. CDC’s winnable battles: improved nutrition, physical 
activity, and decreased obesity. Child Obes (2013) 9:469–71. doi:10.1089/
chi.2013.9506 
21. Guidelines International Network. Introduction to the G-I-N Adaptation 
Working Group. (2010). Available from: http://www.g-i-n.net/working-groups/
adaptation/introduction-g-i-n-adaptation-wg
22. Graham I, Harrison MB, Lorimer K, Piercianowski T, Friedberg E, Buchanan M, 
et  al. Adapting national and international leg ulcer practice guidelines 
for local use: the Ontario Leg Ulcer Community Care Protocol. Adv Skin 
Wound Care (2005) 18:307–18. doi:10.1097/00129334-200507000-00011 
23. Harrison M, Legare F, Grahan ID, Fervers B. Adapting clinical practice 
guidelines to local context and assessing barriers to their use. CMAJ (2006) 
182:E78–84. doi:10.1503/cmaj.081232 
24. Harrison M, Grahan ID, van den Hoek J, Dogherty EJ, Carley ME, Angus V. 
Guideline adaptation and implementation planning: a prospective observa-
tional study. Implement Sci (2013) 8:49–62. doi:10.1186/1748-5908-8-49 
25. Rimmer J, Vanderbom KA, Bandini LG, Drum CE, Luken K, Suarez-
Balcazar Y, et al. GRAIDs: a framework for closing the gap in the availability 
of health promotion programs and interventions for people with disabilities. 
Implement Sci (2014) 9:1–9. doi:10.1186/s13012-014-0100-5 
26. Resnicow K, McMaster F, Bocian A, Harris D, Zhou Y, Snetselaar L, et  al. 
Motivational interviewing and dietary counseling for obesity in primary care: 
an RCT. Pediatrics (2015) 135:649–57. doi:10.1542/peds.2014-1880 
27. Krahn G, Walker DK, Correa-De-Araujo R. Persons with disabilities as 
an unrecognized health disparity population. Am J Public Health (2015) 
105:S198–206. doi:10.2105/AJPH.2014.302182 
28. Barrable B, Thorogood N, Noonan V, Tomkinson J, Joshi P, Stephenson K, 
et  al. Model for bridging the translational “valleys of death” in spinal cord 
injury research. J Healthc Leadersh (2014) 6:15–27. doi:10.2147/JHL.S58649 
Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.
Copyright © 2016 Rimmer and Vanderbom. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (CC BY). The use, 
distribution or reproduction in other forums is permitted, provided the original 
author(s) or licensor are credited and that the original publication in this journal 
is cited, in accordance with accepted academic practice. No use, distribution or 
reproduction is permitted which does not comply with these terms.
